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(54) Integrated circuit with identification signal writing circuitry distributed on multiple metal 
layers 



(57) Integrated device (100) comprising a plurality 
of conducting layers (115a-115c), each having a first 
(1 20ga-1 20gc) and a second (1 20va-1 20vc) power sup- 
ply contact for providing, respectively, a first and a sec- 
ond binary value, and means for supplying at least one 
identification bit of a version of the integrated device 
(100); the integrated device (100) includes, for each 
identification bit, parity check means (135abi, 135bci) 



having a plurality of input terminals whose number is 
equal to the number of conducting layers (115a-115c), 
and an output terminal, each input terminal being con- 
nected to one contact selected from the first (120ga- 
120gc) and the second (1 20va-1 20vc) power supply 
contacts of a corresponding one of the conducting lay- 
ers (115a-115c), and the output terminal supplying the 
corresponding identification bit. 
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Description 

[0001] The present invention relates to an integrated 
device. 

[0002] Integrated devices are generally made in dif- 
ferent versions (during a development phase, for exam- 
ple), each of which is identified by a corresponding 
number. The version number is normally printed on a 
package wherein the integrated device is encapsulated. 
[0003] Typically, the version number is also stored in 
binary form in a read-only register within the integrated 
device. The read-only register consists of a plurality of 
binary cells, each of which stores a corresponding bit of 
the version number. The binary cell is electrically con- 
nected to a reference terminal (logical value 0) or to a 
terminal of a power source (logical value 1). This ena- 
bles a control unit, connected to the integrated device 
by a bus, to read the version number automatically. This 
information is then used by the control unit to program 
the integrated device in a corresponding way, for exam- 
ple by changing the content of configuration registers 
within it. 

[0004] The change from one version of the integrated 
device to the immediately following version generally in- 
volves the modification ofoneormore layers, such as 
the metal connecting layers, each of which is formed by 
using a corresponding mask. These masks are very ex- 
pensive, and therefore with each change of version an 
attempt is made to keep the number of modified layers 
as small as possible. 

[0005] This makes it extremely difficult to modify in a 
corresponding way the content of the read-only register 
in which the version number of the integrated device is 
stored. As an example, we may consider the case in 
which the next version of the integrated device requires 
the modification of few metal layers (only one in the 
worst case); in this situation, it is very frequently impos- 
sible to modify the connections of the cells of the read- 
only register to the reference terminal or to the power 
supply terminal by using only the metal layers which 
have already been modified to meet circuit require- 
ments. This disadvantage is accentuated by the layout 
complexity of the integrated device (which is generally 
directly proportional to the number of metal layers avail- 
able). 

[0006] Consequently, the known solution requires the 
modification of further metal layers (not changed to meet 
circuit requirements). This entails the making of a larger 
number of new masks, with a consequent increase in 
the cost of the integrated device. 
[0007] The object of the present invention is to over- 
come the aforesaid drawbacks. To achieve this object, 
an integrated device as described in the first claim is 
proposed. 

[0008] Briefly, there is provided an integrated device 
comprising a plurality of conducting layers, each having 
a first and a second power supply contact for providing, 
respectively, a first and a second binary value, and 



means for supplying at least one identification bit of a 
version of the integrated device; the integrated device 
includes, for each identification bit, parity check means 
having a plurality of input terminals whose number is 

5 equaltothe numberof conducting layers, and an output 
terminal, each input terminal being connected to one 
contact selected from the first and the second power 
supply contacts of a corresponding one of the conduct- 
ing layers, and the output terminal supplying the corre- 

10 sponding identification bit. 

[0009] The present invention also proposes a corre- 
sponding method for identifying an integrated device. 
[0010] Further characteristics and the advantages of 
the integrated device according to the present invention 

is will be made clear by the following description of a pre- 
ferred embodiment of the invention, provided for guid- 
ance and without restrictive intent, with reference to the 
attached figures, in which: 

[0011] Figs. 1a and 1b show schematically the inte- 
20 grated device, in cross section and in plan view respec- 
tively. 

[0012] With reference in particular to Fig. 1a, an inte- 
grated device 100 formed in a chip of semiconductor 
material 1 05 (typically silicon) is shown. The chip 105 is 

25 covered with a layer of insulating material 1 1 0a (for ex- 
ample, silicon oxide). Windows for surface contact with 
the chip 105 are made in the insulating layer 110a by a 
photolithographic masking process and an etching 
phase. A thin layer of metallic material 115a (for exam- 

30 pie aluminium) is deposited on top of the insulating layer 
110a. The metal layer 115a is then shaped by a photo- 
lithographic masking process and an etching phase. 
[0013] The chip 105 is covered with a further insulat- 
ing layer 1 1 0b (generally planarized). Through holes for 

35 connection to the underlying metal layer 11 5a are made 
in the insulating layer 110b. A further metal layer 115b 
is deposited on top of the insulating layer 1 1 0b, in such 
a way as to fill the through holes made in the insulating 
layer 110b, and is then suitably shaped. Similarly, the 

40 chip 1 05 is covered with a further insulating layer 11 0c, 
in which various through holes are made for connection 
to the underlying metal layer 1 1 5b. A further metal layer 
1 1 5c is deposited on top of the insulating layer 1 1 0c, and 
is shaped in such a way as to form various contact pads 

45 for connecting the integrated device 1 00 to the exterior. 
[0014] The metal layers 115a, 115b and 115c include, 
respectively, two power supply strips 1 20ga, 1 20va, two 
power supply strips 120gb, 120vb, and two power sup- 
ply strips 120gc, 120vc. 

so [0015] The power supply strip 1 20gc is connected to 
a reference terminal (or ground). The power supply strip 
1 20gb is connected to the power supply strip 1 20gc (and 
consequently to the ground terminal) by means of a met- 
allized hole (or via) formed in the insulating layer HOc; 

55 similarly, the power supply strip 120ga is connected to 
the power supply strip 120gb (and consequently to the 
ground terminal) by means of a via formed in the insu- 
lating layer 110b. 
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[0016] The power supply strip 120vc is connected to 
the positive terminal of a direct-current power source 
+Vcc (at 5 V, for example), whose negative terminal is 
connected to the ground terminal. The power supply 
strip 1 20vb is connected to the power supply strip 1 20vc 
(and consequently to the power source +Vcc) by means 
of a via formed in the insulating layer 1 1 0c; similarly, the 
power supply strip 1 20va is connected to the power sup- 
ply strip 120vb (and consequently to the power source 
+Vcc) by means of a via formed in the insulating layer 
110b. 

[0017] The potential of the ground terminal and the 
potential of the power source +Vcc represent logical val- 
ues of 0 and 1 respectively. 

[001 8] Similar considerations are applicable in cases 
in which a different number of metal layers is provided, 
in which layers delimited by regions inside the chip of 
semiconductor material (doped with P-type or N-type 
impurities), or more generally other conducting layers 
are considered, in which the power supply strips are re- 
placed by equivalent contacts, in which the integrated 
device is of the hybrid type, in which the logical values 
0 and 1 are associated with different voltages, or similar. 
[001 9] The integrated device 1 00 comprises a read- 
only register 1 50 formed by one or more binary cells 1 50i 
(where i=0...2 in the illustrated example). Each binary 
cell 150i stores a corresponding bit bi; the bits b2-b0 
(where bO is the least significant bit and b2 is the most 
significant bit) represent a version number of the inte- 
grated device 100 (from 000 to 111). The version 
number b2blb0 identifies, for example, a modification of 
the integrated device during a development phase, a 
customizing of a sea-of-gates circuit in which the con- 
nections between the various components are deter- 
mined by a further metal mask (semi-custom), or similar. 
[0020] Two logical XOR gates 135abi and 135bci, in 
other words a number of logical XOR gates equal to the 
number of metal layers 1 1 0a-1 1 0c minus 1 , are associ- 
ated with each version identification bit bi. A first input 
terminal of the logical XOR gate 135abi is connected to 
a connecting pad 1 40ai (formed in the metal layer 11 5a). 
A second input terminal of the logical XOR gate 135abi 
is connected to a connecting pad 140bi (formed in the 
metal layer 115b), by means of a via formed in the insu- 
lating layers 110a, NOb. 

[0021] An output terminal of the logical XOR gate 
1 35abi is connected to a first input terminal of the logical 
XOR gate 135bci. A second input terminal of the logical 
XOR gate 135bci is connected to a connecting pad 
140ci (formed in the metal layer 110c) , by means of a 
via formed in the insulating layers 110a-110c. 
[0022] An output terminal of the logical XOR gate 
1 35bci is connected to the input of the binary cell 150i. 
The binary cell 150i is connected to a contact pad 155i 
(formed in the metal layer 115c), by means of a via 
formed in the insulating layers 110a-110c. The contact 
pad 155i supplies the corresponding version identifica- 
tion bit bi to the exterior of the integrated device 100. 



[0023] Each connecting pad 140ai-140ci can be con- 
nected to the power supply strip 1 20ga-1 20gc or to the 
power supply strip 120va-120vc of the corresponding 
metal layer 115a-115c; thus each input terminal of the 

5 logical XOR gates 1 35abi, 1 35bci is brought to the log- 
ical level 0 or 1 respectively. The logical XOR gates 
135abi, 135bci associated with each version identifica- 
tion bit bi form a combinatorial network having three in- 
put terminals (their number being equal to the number 

10 of metal layers), each connected to one strip selected 
from the power supply strips of the corresponding metal 
layer, and one output terminal, connected to the corre- 
sponding binary cell; this combinatorial network is de- 
fined by the following truth table: 

15 



140ai 


140bi 


140ci 


bi 


0 


0 


0 


0 


0 


0 


1 


1 


0 


1 


0 


1 


0 


1 


1 


0 


1 


0 


0 


1 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


1 



[0024] As can be seen, the logical value at the output 
terminal (which supplies the version identification bit bi) 
switches (from 0 to 1 or vice versa) whenever the logical 
value of one of the input terminals changes. 
[0025] In the example shown in Fig. 1b, the connect- 
ing pads 140a0-140a2 are all connected to the power 
supply strip 120ga, the connecting pad 140b2 is con- 
nected to the power supply strip 120gb, while the con- 
necting pads 140b0, 140b1 are connected to the power 
supply strip 120vb, the connecting pads 140c0, 140c2 
are connected to the power supply strip 120gc, while the 
connecting pad 140c1 is connected to the power supply 
strip 120vc. Thus the version identification bits b2, b1 , 
bO assume the logical values shown in the following ta- 
ble: 



140a2: 


0 


140a1: 


0 


140a0: 


0 


1 40b2: 


0 


140b1: 


1 


140b0: 


1 


140c2: 


0 


140c1: 


1 


140c0: 


0 


b2: 


0 


b1: 


0 


bO: 


1 



and therefore the integrated device 100 is identified by 

50 the version number 001 (version 1). 

[0026] It will now be assumed that the next version of 
the integrated device 1 00 (version 2) is produced, being 
obtained from the preceding version by modifying the 
metal layer 115b (while the metal layers 115a and 115c 

55 are unchanged). In order for the version identification 
bits b2, b1 , bO to assume the corresponding logical val- 
ue 0, 1 , 0, it is only necessary to modify the connections 
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of the connecting pads 140b0-140b2 to the power sup- 
ply strip 120gb and to the power supply strip 120vb of 
the corresponding metal layer 115b. In particular, the 
connecting pads 140b0-140b2 are all connected to the 
power supply strip 1 20gb. Thus the version identification 
bits b2, b1, bO assume the logical values shown in the 
following table: 



140a2: 


0 


140a1: 


0 


140a0: 


0 


140b2: 


0 


140b1: 


G 


140b0: 


0 


140c2: 


0 


140c1: 


1 


140c0: 


0 


b2: 


0 


b1: 


1 


bO: 


0 



[0027] Similar considerations are applicable in a case 
in which the input terminals of the logical XOR gates are 
connected in another way to the power supply strip, in 
which a different combinatorial network, or more gener- 
ally equivalent parity check means which supply at the 
output a logical value differing according to the number 
(even or odd) of input terminals having the logical value 
1 , is provided, in which no register is provided (the out- 
put terminals of the logical XOR gates being connected 
directly to the corresponding contact pads), or similar. 
[0028] The solution according to the present invention 
makes it extremely simple to modify the version number 
of the integrated device. This result is achieved by using 
only the metal layers which have already been modified 
to meet the requirements of the circuit (down to a single 
metal layer). 

[0029] Consequently this solution does not require 
the modification of further metal layers (which have not 
been changed to meet the requirements of the circuit), 
thus keeping to a minimum the number of new masks 
to be produced. 

[0030] The particular embodiment using logical XOR 
gates is also extremely simple, and occupies a small ar- 
ea on the chip of semiconductor material in which the 
integrated device is formed. 

[0031] Of course, a person skilled in the art may, in 
order to meet contingent and specific requirements, 
make numerous modifications and variations to the in- 
tegrated device described above, ail these modifica- 
tions and variations being contained within the scope of 
protection of the invention, as defined by the following 
claims. 



Claims 

1. Integrated device (100) comprising a plurality of 
conducting layers (115a-115c), each having a first 
(120ga-120gc) and a second (120va-120vc) power 
supply contact for providing, respectively, a first and 
a second binary value, and means for supplying at 
least one identification bit of a version of the inte- 
grated device (100), 

characterized in that it includes, for each iden- 
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tification bit, parity check means (135abi, 135bci) 
having a plurality of input terminals whose number 
is equal to the number of conducting layers (115a- 
115c), and an output terminal, each input terminal 
being connected to one contact selected from the 
first (120ga-120gc) and the second (120va-120vc) 
power supply contacts of a corresponding one of 
the conducting layers (115a-115c), and the output 
terminal supplying the corresponding identification 
bit. 

Integrated device (100) according to Claim 1, 
wherein each conducting layer consists of a metal 
layer (115a-115c). 

Integrated device (100) according to Claim 2, 
wherein each input terminal of the parity check 
means (135abi, 135bci) is connected to a connect- 
ing pad (140ai-140ci) of the corresponding metal 
layer (1 1 5a-1 1 5c), theconnecting pad (1 40ai-1 40ci) 
being connected to the selected power supply con- 
tact (120ga-120gc; 120va-120vc). 

Integrated device (100) according to any one of 
Claims 1 to 3, further comprising a read-only regis- 
ter (150) having at least one binary cell (150i) for 
storing the at least one identification bit, the output 
terminal of each of the parity check means being 
connected to a corresponding one of the binary 
cells (150i). 

Integrated device (100) according to any one of 
Claims 1 to 4, wherein the parity check means con- 
sist of a combinatorial network (135abi, 135bci). 

Integrated device (100) according to Claim 5, 
wherein the combinatorial network consists of at 
least one logical XOR gate (135abi, 135bci), whose 
number is equal to the number of the conducting 
layers (115a-115c) minus 1. 

Integrated device (100) according to Claim 6, 
wherein the combinatorial network (1 35abi, 1 35bci) 
includes, for each conducting layer (115b, 115c) ex- 
cept for a first conducting layer (115a), a logical 
XOR gate (135abi, 135bci) having a first input ter- 
minal connected to an output terminal of a preced- 
ing one of the logical XOR gates and a second input 
terminal connected to the selected power supply 
contact (120gb-120gc; 120vb-120vc) of the corre- 
sponding conducting layer (115b, 115c), a first one 
of the logical XOR gates (135abi) having the first 
input terminal connected to the selected power sup- 
ply contact (120ga; 120va) of the first conducting 
layer (115a) and the output terminal of a last one of 
the logical XOR gates (135bci) supplying the corre- 
sponding identification bit. 
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Method of identification comprising the steps of: 

providing an integrated device (1 00) with a plu- 
rality of conducting layers (115a-115c), each 
having a first (120ga-120gc) and a second 5 
(120va-120vc) powersupply contact for provid- 
ing, respectively, a first and a second binary val- 
ue, and 

providing at least one identification bit of a ver- 
sion of the integrated device (1 00), 10 
the method being characterized by the steps of: 
providing, for each identification bit, parity 
check means (135abi, 135bci) having a plural- 
ity of input terminals whose number is equal to 
the number of conducting layers (115a-115c) is 
and an output terminal, and 
connecting each input terminal to one contact 
selected from the first (120ga-120gc) and the 
second (120va-120vc) power supply contacts 
of a corresponding one of the conducting layers 20 
(115a-115c), the output terminal supplying the 
corresponding identification bit. 
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